It was widely recognized at the beamline proposal stage that one of the most exciting scientific opportunities offered by coherent X-ray sources is the possibility of carrying out x-ray photon correlation spectroscopy (XPCS) experiments. As increasingly challenging experiments are attempted and the demand for synchrotron beam time grows, in order to collect the most meaningful data most efficiently, it is also essential to optimize the beam line optics, and the x-ray detection scheme.
most efficiently, it is also essential to optimize the beam line optics, and the x-ray detection scheme.
However, in contrast to the intensive effort to increase source brilliance and improve beam line optics, with a few notable exceptions, the development of x-ray detectors has often seemed a relatively neglected area. The purpose of this poster is to describe a new, inexpensive, fast, charge-coupled device (CCD)-based, x-ray area detector -the SMD1M60 -which we have implemented in the context of a research effort at beam line 8-ID at the Advanced Photon Source to carry out x-ray photon correlation spectroscopy (XPCS) experiments.
The key feature of the SMD1M60 detector for XPCS experiments is that it permits us to continuously acquire images at full-frame data rates of up to 60 Hz and one-sixteenth-frame data rates of up to 500 Hz. While very fast the detector is photon counting, suppressing any detector noise. Thus, it is straightforward to acquire data with a time resolution of as little as 2 ms, and data from a considerably larger solid angle can be collected if a time resolution of 17 ms is acceptable. The much greater data rate possible with the SMD1M60 permits a 100 fold increase in the XPCS Signal to Noise Ratio in cases where sub-second time steps are called for. In addition, the SMD1M60 is based on an inexpensive, commercially-available CCD camera. It is also lightweight and conveniently transportable to the synchrotron.
Beyond XPCS, because of the superior data rates possible, we expect that this detector may find application in time-resolved x-ray scattering experiments of all sorts, especially where the scattering is weak and diffuse. In addition, we have found it capable of collecting superior small angle x-ray scattering (SAXS) data.
